Background: Hypertension is a major health problem in Egypt with low rates of awareness, adherence, and control. Family oriented health education program is needed to know the effect of family involvement on the outcome of hypertension. Aim of the study: to improve care provided to hypertensive patients in family practice settings. Subjects and methods: This study was conducted as an intervention study. The awareness, adherence to treatment and control of hypertension were assessed before and after the intervention program through a structured interview with hypertensive patients and their families (at least one family member attended once/month over 6 months). The study was conducted at two family practice settings (the family practice outpatient clinic and El Mahsama family practice center, both are affiliated to Suez Canal University, Egypt). There were 206 hypertensive patients, who were recruited to reach the estimated sample size (190 patients) to start the intervention program. Results: The overall awareness, adherence, and control before the intervention were 60.2%, 37.1%, and 12.9% respectively. One month after the end of the intervention program, all non-aware patients became aware (p<0.001) and the pre-post adherence and BP control improved significantly (p<0.01 and p< 0.001 respectively). The rural residence and adherence improvement were statistically significant positive predictors of improvement of hypertension control. Conclusion: The family oriented-health education program is effective to improve awareness, adherence, and control of hypertension.
Introduction
The detection and control of hypertension is a major public health challenge (1) . Up to three-quarters of the world's hypertensive population will be in developing countries by the year 2025 (2) , and Egypt is one of these developing countries. The prevalence of hypertension in Egypt is 26.3% with low rates of awareness (37.5%), adherence (23.9%), and control (8%) (3) . The Healthy
People 2010 report targets a control rate of 50% within 5 years, which would be reached if at least 80% of hypertensive individuals will be aware of their condition, 90% will be treated, and 70% of those treated will be controlled (4, 5) . The chronic care model puts emphasis on the involvement of the community as well as the family members in the management plan (6) . Behavioral risk factors tend to cluster within families because members share similar diets, physical activities, and tobacco use (7) . Studies on family involvement were conducted on children and adolescents with chronic medical diseases (8, 9) , as well as caregivers of elderly individuals with dementia, stroke, or cancer, or those undergoing palliative care (10) . Little attention, however, has been paid to the effect of family involvement on chronic physical diseases among adults. To the best of my knowledge, this is the first study discussing the effect of family oriented care on a chronic disease in Egypt.
Subjects and Methods
Patients with hypertension (BP ≥140/90 mmHg) were recruited from two family practice settings (the family practice outpatient clinic and El Mahsama Family practice center, which are both affiliated to Suez Canal University, Egypt). These settings were selected because both of them provide a comprehensive care to patients with chronic diseases (e.g. hypertension) as well as they are the sites of the researcher's work (which give more accessibility). Patients >18 years, both genders, with essential hypertension and mentally competent were included in the study, while pregnant and patients with history of disabling complications (e.g. stroke, end stage renal disease, retinopathy) were excluded because of pregnancy induced hypertension and inability to participate in the program respectively. A convenience sample was conducted, from which 206 hypertensive patients were recruited until the calculated sample size (190 participants) of unaware, non-adherent, and uncontrolled hypertensive patients was fulfilled. The participants and their families (At least one family member attended once/month over 6 months) were interviewed to assess socio-demographic, disease and medication characteristics, as well as patient's awareness and family member's role. The modified Hill-Bone compliance scale, which is a valid tool in English, was translated into Arabic and used to assess the level of adherence. It is comprised of 10 items. Responses ranged from none of the time (scoring 1) to all of the time (scoring 4), so adherence scores of 10 indicated perfect adherence and greater than 10 indicated imperfect adherence (11, 12) . Blood pressure was measured according to a standard method to assess BP control (BP<140/90) (13) . The health education program was conducted once/ month for 6 months, using different educational methods e.g. discussions, counseling and distribution of materials. The contents of the program were tailored according to each patient's level of knowledge and based on social cognitive theory (14) . Pilot study was conducted on 20 patients (not included in the sample) to ensure understandability and relevance of the questions. An intervention study was used in which awareness, adherence to treatment and control of hypertension were assessed before and after the intervention program. Figure ( 1 ) gives additional details about the steps.
Operational definitions
Awareness: is based on the subjects report of a prior diagnosis of hypertension made by a health professional (12) . Adherence: is defined as the extent to which a person's behavior-taking medication, following a diet, and/or executing lifestyle changes-corresponds with agreed recommendations from a health care provider (21) . Control of hypertension: defined as pharmacological treatment associated with SBP <140 mmHg and a DBP <90 mmHg (14) .
Statistical Analysis
The statistical package for social sciences (SPSS 20.0.0) was used for analysis of data. Descriptive tables in the form of frequencies and percentages were used for qualitative variables, and means and standard deviations for quantitative variables. Prepost results were compared using chisquare test. P-value <0.05 was considered statistically significant.
Results
The total sample before the intervention was 206 hypertensive patients in which the overall awareness, adherence and control before the intervention were 60.2% (124 out of 206 patients), 37.1% (80/124 aware patients) and 12.9% (16/124 aware patients) respectively. Table 1 demonstrates the socio-demographic, disease and medication characteristics of patients who participated in the study before intervention. The mean age was 54.3 ±8.2, with a range between 40-80 years. Female patients represented 51.5% and less than two-thirds (63.1%) were illiterate or had basic education; also less than two thirds were married (64.1%). The non-employed patients (house wives, retired and non-employed) represented 52.9%. About half of patients (51%) had insufficient income, while the non-smokers represented 54.9%. More than half of patients (53.4%) had no co-existing diseases. The duration since diagnosis was from 5-10 years in 47.6% of patients. More than half of patients (53.2%) received two or more medications, while less than two-thirds (62.9%) received two or more doses per day. The medications were covered by health insurance in about two thirds of patients (64.5%) and more than two thirds (68%) had a positive family history. The response rate was 91.6% (174 participants), in which the post-intervention assessment for awareness was conducted, while the postintervention assessment for adherence, and control was conducted on aware patients only (100 patients). Table 2 illustrates the pre-post awareness, adherence, and control of hypertension among patients who participated in the intervention. According to the table, awareness of hypertension has shown a statistically significant improvement, p<0.001. Thus, before the intervention only more than half (57.5%) were aware. This improved to 100% awareness after the intervention. In addition, the adherence among hypertensive patients who participated in the intervention has shown a statistically significant improvement (P= 0.01). The imperfect adherence had been improved from 24% before the intervention to 58% after the intervention. Furthermore, 100% of the participants had uncontrolled BP. This was reduced to 84% after the intervention. This improvement is statistically significant, p <0.001.
Discussion
Awareness rate in the total study sample was 60.2% which is higher than that reported in the Egyptian national survey conducted between 1991-1993 and the national Saudi survey (37.5%, 44.7% respectively) (3, 16) . In explaining this difference, this study is a health care setting-based study, where more people are health care seekers, which resulted in more awareness, adherence, and control, while the other studies were community based, where asymptomatic patients are less aware. . (15) . On the other hand this finding is lower than awareness rates in the US 2009-2010 (81.9%) and Zaria, Nigeria (71.1%) (17, 18) . In the current study 37.1% of the aware patients in the total study sample were adherent, while only 12.9% were controlled. These results were higher than those reported in the Egyptian national survey (23.9% and 8% for adherence and control correspondingly) (3) . This is explained by the higher awareness rates in our study in comparison with other studies
The results of this study are not satisfactory in comparison with the US recording 76.4% and 53.3% for adherence and control respectively between 2009-2010 (17) . In addition adherence and control rates were better in Saudi Arabia 72% and 37% respectively (19) . However, our results were comparable with Seychelles which is a developing country (34% adherence, and 10% controlled) (20) . The difference between developed and developing countries in many aspects, e.g. socio-economic status, could explain this. In the present study, the prepost awareness, adherence, BP control among patients in the total sample was analyzed. All non-aware patients became aware about hypertension, and this improvement was statistically significant (p<0.001). This is in line with previous findings in the literature, which show that patient education programs can be utilized to increase patients' awareness about hypertension (21) (22) (23) . The pre-post adherence has shown a statistically significant improvement after the intervention (p= 0.01). This could be due to the improvement in the level of awareness. However, WHO reported that information alone is not enough for creating or maintaining good adherence habits (23) . In addition, two other studies showed no improvement in adherence levels after an educational intervention (23, 24) . The BP control has shown also a statistically significant improvement after the intervention (p< 0.001).
This coincides with many studies showing the effect of health education programs with different approaches to patients, families, health professionals and community in Australia, Iran, Spain, USA and Brazil which revealed better blood pressure control rates (24) (25) (26) (27) (28) (29) . This conflicting results may be explained by using different approaches of interventions to improve awareness, adherence and control (e.g. education in self-management; pharmacy management programs; nurse, pharmacist and other non-medical health professional intervention protocols; counseling; behavioral interventions; follow-up and reminders, among others). Also, in a landmark study conducted by Morisky et al (30) , pa-tients were assigned to three adherencepromoting interventions: physician counseling, family support for monitoring pill taking, group sessions with a social worker or to a control group. The 5-year analysis showed a continuing positive effect on appointment keeping, weight control, and blood-pressure control in the intervention groups. Study patients assigned to any of the experimental groups displayed a statistically significant 30 % increase in BP control at the two-year follow-up, and a statistically significant 65% increase in BP control over the five-year period. Analysis of the main effects of the educational program demonstrated that the family member support intervention accounted for the greatest decrease in diastolic blood pressure variability (30) .
Conclusions
Interventions focused on family oriented care might be a successful approach to improving the management of hypertension. The care of patients with chronic diseases should be shifted from addressing only the individual patient to addressing the broader social context in which the patient lives and in which the disease is managed. The study recommends raising the awareness of diseases by health education programs, Family support should be encouraged to improve the outcome of diseases. Health care providers should mange chronic diseases in a familial context. Further studies can be carried out over a longer period to investigate whether or not this will have long-term effect on participants' levels of adherence and health outcomes.
Limitations of the Study
Some participants were accompanied by a family member however, we confirm that the patient should accompany the same family member every session, and that the contents of the missed session to be summarized to the main family member. Furthermore, the participants were highly selected patients attending a health care setting. Therefore, the results of this study cannot be extrapolated to other patients. 
